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A Comparative Analysis of the Klamath River Basin Ecosystem—GIS and Technical
Support for the Klamath River Basin Fisheries Task Force and Technical Work Group,
Phase 1V

98-PC-01

A Report to the U.S. Fish and Wildlife Service

BACKGROUND

The Klamath Act of 1986 (16 U.5.C, 460 et seq.) established the Klamath River Basin
Conservation Area Restoration Program, a 20-year fishery restoration program for the
Kiamath River Basin of northern California and southern Oregon (Figure 1). An advisory
committee, the Klamath River Basin Fisheries Task Force was established by the Klamath Act
to provide guidance in planning and implementing the Restoration Program. The Technical
Work Group is comprised of representatives from the Task Force entities (appointed by their
Task Force representative) who provide technical support and make recommendations to
decision makers regarding the biological needs of anadromous fish.

In 1994 the Task Force Technical Work Group (TWGQG) contracted with the Humboldt
State University Foundation (Unit Cooperative Agreement No: 14-0009-1547; Research
Work Order No: 38) to assemble and develop Geographic Information System (GIS) digital
data layers to support fisheries restoration planning in the Klamath River Basin.

After the completion of Research Work Order 38, the TWG recognized the need for
continued GIS technical, logistic and planning support. In Fiscal Years 1996-1998 the U.S.
Fish and Wildlife Service (USFWS) contracted with the Humboldt State University
Foundation to provide the TWG with a Research Assistant. The focus of the Research
Assistant position has been to provide map layers and fishery restoration data to assist the
Task Force and TWG in reviewing past restoration efforts and prioritizing ongoing fishery
restoration within the Klamath River Basin.

INTRODUCTION

Funding made available through Cooperative Agreement No: 14-48-0001-95735 was used
to continue providing the Task Force and the TWG with GIS technical and planning support
for fiscal year 1998. Project funding was used to meet the following objectives:

A. To continue to provide map layers, fishery restoration data, spreadsheets and other
products that assist the Klamath River Basin Fisheries Task Force (KRBFTF),
Technical Work Group (TWG), and the U.S. Fish and Wildlife Service-Klamath
River Fish and Wildlife Office (USFWS) in reviewing past restoration efforts and
prioritizing ongoing fishery restoration within the Klamath River Basin.
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Figure 1. The Klamath River Basin (Northern California - Southern Oregon)



B. To continue to work with the KRBFTF, TWG and the USFWS Klamath River
Fish and Wildlife Office in analyzing and disseminating information related to
Klamath River Basin fish habitat and fish restoration projects.

C. To continue to provide general support and documentation of TWG activities.

D. To coordinate and cooperate in the acquisition and dissemination of geographic
information among cooperating entities. This includes providing general GIS
suppeort to Coordinated Resource Management Planning (CRMP) efforts in
various subbasins of the Klamath Basin and GIS orientation workshops and limited
training,

E. To support the KRBFTF, USFWS, and TWG in the coordination of subbasin
restoration plans for the Klamath River Basin.

METHODS AND MATERIALS

In FY 98, the TWG Research Assistant tocused on providing GIS and technical support
for subbasin planning and flow study scoping efforts. Support was provided through ongoing
participation and documentation of TWG meetings and associated subcommittees. By
January of 1998, it became apparent that documentation of the TWG flow study scoping
process was demanding a disproportionate amount of the Research Assistant’s time, leaving
little time for GIS research, data development or subbasin planning efforts. As a result, at the
January 13-15, 1998 TWG meeting in Redding, the TWG vowed to cease using the Research
Assistant for meeting documentation purposes. The following section provides a list of the
meetings that were attended and documented by the Research Assistant in FY98. Full
meeting notes for Technical Work Group and subcommittee meetings are on file at the U.S.
Fish and Wildlife Service (USFWS), Klamath River Fish and Wildlife Office (KRFWO) in
Yreka. '

Technical Work Group Meetings (primarily flow study scoping):
September 29-October 1st, 1997. Ashland Hills Inn, Ashland, Oregon
October 27-29, 1997. Ashland Hiils Inn, Ashland, Oregon

November 18-20, 1997. BLM Conference Room, Arcata, California
December 2-4, 1997, USFWS Forensics Lab, Ashiand, Oregon
January 13-15, 1998. CDF&G Conference Room, Redding, California
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Subbasin Planning Subcommittee Meetings:

. August 19, 1997, Humboldt State University, Arcata, CA. Mapping Needs Meeting.
2. September 23-24, 1997. Salmon River Restoration Council Office, Sawyer’s Bar, CA.
3. January 6, 1998. Karuk Tribe of California, Natural Resources Office, Orleans, CA



RESULTS AND DISCUSSION

The following section addresses the tasks identified in the scope of work, including
accomplishments and any problems that were encountered.

Task |.To continue to provide GIS research and mapping products required by the TWG.

The TWG Research Assistant continued to provide GIS products to the TW(:

1.) Updated maps were created depicting locations of funded and proposed
restoration projects for use in the proposal ranking process.

2.) Maps were also generated 1o assist in both the TWG flow study scoping and
subbasin planning efforts (Figure 2).

3.) A library of Digital Orthophoto Quarter Quads (DOQQ) was assembled to provide
complete coverage for the subbasins below Iron Gate Dam. These DOQQs (one
meter pixel resolution ortho-rectified digital imagery) were catalogued on CD-
ROM and subbasin DOQQ CD-sets were distributed to each of the subbasin
planning entities. In addition, a complete copy of this image library (49 CDs) has
been delivered to the USFWS Klamath River Fish and Wildlife Office and has been
made available for duplication to the North Coast Geographic Information
Cooperative (NCGIC) and the USFWS Arcata Field Office

4.y Additional DOQQs were obtained from the USGS for approximately one-third of
the Upper Klamath Basin. These DOQQs were made available to the Bureau of
Reclamations, Klamath Project and archived at the HSU Spatial Analysis Lab.

5.} A Klamath Basin ArcView project was assembled and distributed on CD-ROM to
Task Force and TWG members, Subbasin Planning entities and numerous
restoration program cooperators (Figure 3).

Task 2. To continue to provide the TWG with documentation services af select TWG
meetings.

The TWG Research Assistant attended and documented al! TWG meetings up until
January 15, 1998 - at which point the TWG acknowledged that demands for meeting
documentation were consuming a disproportionate amount of the Research Assistant’s
budget and moved to cease using the Research Assistant for this task. Meetings
attended focused on the scoping and development of an in-stream flow study plan. In
addition, the Research Assistant attended and documented meetings of the Subbasin
Planning subcommittee.

Task 3. To Assist the KRBFTF and TWG in the identification of anadromous fishery
restoration priorities for FY99 funding (e.g., assembly and maintenance of the
KRBFTF restoration projects database and incorporation of other restoration
projects within the basin).

The KRBFTF Restoration Projects Database was updated to include locations and
information about proposed and funded projects for FY 99. Maps depicting the
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Figure 3. Sample views from the Klamath Basin ArcView™ project.



distribution of proposed and funded restoration projects were compiled and made
avatlable to TWG members for use in the annual proposal ranking process.

The KRBFTF restoration projects database was included in the Klamath Basin
ArcView project (vi.1) along with the most current version of California Department
of Fish and Game’s fisheries restoration projects database, Having access to these
data sets through desktop GIS should improve the ability of restoration program
cooperators Lo target restoration proposals and learn from past experiences i the
Klamath basin,

Task 4. To coordinate GIS data collection and facilitate digital data transfer among GIS
cooperators and end users, such as CRMP projects and, when appropriate, the
Kiamath Resource Information System (KRIS).

Significant progress was made on this task via the distribution of the Klamath Basin
ArcView project and DOQQs on CD-ROM. In an effort to make GIS data for the
Klamath available to a broader audience and to streamline data distribution, a Spatial
Data Library has been established on the internet through the Humboldt State
University Spatial Analysis Lab website (hitp:/www humboldiedu/-salab/sds_index himl),
This website provides internet browser access 0 an anonymous fip site for
downloading spatial data sets in a compressed Arcinfo interchange format (Appendix
A}. In addition to providing regional data sets and associated metadata to restoration
program cooperators and the general public, the Spatial Analysis Lab website provides
information about related research projects and links to other sites of potential interest
to program cooperators. See Appendix B for a comprehensive list of data transfers.

Task 5. To support the KRBFTF, USFWS, and TW( in the development of a basin- wide
restoration strategic plan and component subbasin action plans.

This was to be the main task for the project during FY 98, however, other tasks
dominated the Research Assistant’s time. In order for the Task Force to make use of
limited resources in an effective way, a basin-wide strategic plan and component
subbasin action plans must guide it. [n future years this task needs to be given
adequate priority.

In FY 98 the Research Assistant continued to attend and document meetings of the
TWG Subbasin Planning subcommittee. One of the main accomplishments of the
subcommittee was the development of an outline for standardizing subbasin action
plans {Appendix C).

Task 6. To provide a long-range program of digital data development needs and to
investigate mechanisms for the completion of the tasks.

Through the subbasin planning and GIS subcommittees of the TWG, spatial data
gaps were identified and, where possible, these gaps were filled through the
distribution of available data.



In FY 98 the Task Force funded the acquisition of high-resolution multi-spectral
digital imagery of the Klamath River mamnstem and its major tributaries through a
contract with Utah State University. The Research Assistant assisted TWG members
in identifying intensive study reaches within the area of image coverage. Maps
identifving the proposed intensive study reaches were provided 1o Utah State
University to assist in the identification of ground truth areas instrumental to a
proposed image classification effort.

Task 7. To examine and analyze, using GIS and remote sensing technology, spatial,
biophysical and cultural parameters affecting anadromous fishery recovery efforts.

Data development continued this year to assist in examination of the parameters
affecting anadromous fishery recovery efforts. In particular, progress was made on
improving the quality of the hydrography coverage for the Shasta subbasin as part of a
collaborative effort with the Shasta CRMP.

The assembly and distribution of a Klamath Basin ArcView project made relevant
spatial data available to subbasin planning entities and restoration program
cooperators. Included in the Klamath Basin ArcView project (v1.1) was the product
of a separate effort by the Klamath Bioregional Assessment Project: a wildlife habitat
map and database for the Oregon ~ California Klamath Bioregion derived from 1994
Landsat imagery (v1.0a). This data has been incorporated into analysis examining
parameters affecting anadromous fishery recovery efforts in the bioregion. One
ongoing project is assessing landscape factors surrounding landsliding and debris
torrent events in the Salmon River, home to some of the last best runs of anadromous
fish in the Klamath Basin. Another ongoing project aims at testing the validity of a
process-driven model for mapping terrain stability hazards in the bioregion.

Task 8. To communicate regularly with an established TW( liaison concerning the
prioritization of tasks.

The TWG Research Assistant worked closely with appointed liaisons, Bob Rohde
of the Karuk Tribe of California, and James Wroble of the Hoopa Tribe. As laisons,
Rohde and Wroble provided direction to the Research Assistant concerning the
prioritization of tasks. They also assisted the Research Assistant in communicating the
value and relevance of GIS and remote sensing technologies to fisheries restoration
planning efforts in the Klamath River Basin. To this end, Rohde and Wroble assisted
the Research Assistant in the development of a presentation given to the TWG in
March of 1998 (Appendix D). In addition, Rohde distributed a written status report to
the Task Force in June of 1998 (on file at the USFWS Klamath River Fish and Wildlife
Office).



SUMMARY AND CONCLUSIONS

The TWG Research Assistant continued to provide GIS database and mapping products to
restoration program cooperators in FY 98, Emphasis was placed on supporting subbasin
planning and flow study scoping efforts.

The KRBFTF restoration projects database was updated and distributed to restoration
program cooperators along with the California Department of Fish and Game restoration
projects database. Spatial data was compiled for the Klamath Basin and its component
subbasins and distributed to cooperators in the form of an ArcView project on CID-ROM. A
library of DO CDs was assembled to provide full coverage for the basin below fron Gate
Dam. DOQQ CDs were catalogued by subbasin and distributed to subbasin planning entities.
in an effort to streamline and expand data distribution efforts, the TW( Research Assistant
has made much of the Klamath basin-wide spatial data available through the Humboldt State
University Spatial Analysis Lab website (htip://www humboldiedi/-salsb/sds index hunl). The
Klamath TWG GIS continues to be maintained at Humboldt State University.

There was a significant increase in TWG meeting frequency in FY 98, Acknowledging
that the increased demand for documentation services was taking up a disproportionate
amount of the Research Assistant’s time and budget, the TWG contracted documentation
services separately for FY 99, This should allow future TWG Research Assistants to better
focus on providing support for subbasin planning efforts and carry out GIS and technical
research projects consistent with their academic goals.

In order for the Task Force to make use of limited resources in an effective way, a basin-
wide strategic plan and component subbasin action plans must guide it. Clearly, the
development of such plans should be a priority in future years. It is imperative that the
Technical Work Group establish clear priorities in order for future relationships with
Humboldt State University students and faculty to be mutually beneficial.
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HSU Spatial Data Library



The HSU Spatial Data Library makes spatial data published
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Appendix B

HSU GIS Data Transfer Log
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4/6/98 Dave Morgan, USGS 1arry Fox “westgrid”, "eastgrid”, and companion color, text, and 8mm tape
dbf files, in other words, all the classified veg
4/9/98 Gary Emery, GIS Analyst Larry Fox CD - of "finals” directory and veg clip of Hoopa D
Forestry Diviston, Natural Resources Depariment Reservation
Hoopa Valley Tribal Council 1
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5151498

Klamath TWG Sublusin Plannmg Memb

Van Hare

ach of the members of the Sublmsin Planning Subvommi

Dave Webb - Shasta CRMP

a U1 of the Rlamath ArcView project and GIS Data lavers v1 | along wath

Jan Villeponteaux - Salmon Rever Restoration Coaned

a brief demonstrstion of the project

Loroe Bundy - Scott River CRMP

Mark Pisano - CDF&G. Yreka Field Office

farnps Wroble - Hoopa Tribul Fisherios

Bob Rohde - Baruk Tribe of California

5/15/98 lennifer Silvera ___j¥anHare (13 CD of the Klgmath ArcView project and Data vi ] (U
LSFWS, Klamath River Fish & Wildlile Oilice - Yecka (13 CD of Wildlife Habitat Map and Database for Klumath Broregion vita
{13 Set of DO CDs {or the Scort River Subbasin {includes 9 (k)
(13 Set of DO CDs for the Shasta River Subbasin ( 3 078 CDs)
5/15/98 Dave Wobb Van Hare (13 Set of DOOG CHs for the Shasta River Subbasin (S8 CDs)
Shasia CRMP coordinator Lpaftiai coverage.
6/1/98 Lorrie Bundy - Scott River CRMP Van Hare Siskivou counfy plss fuver and training in use of Spatial fHoppy disk
Anadyst during vigit 1o Fina,
(/5798 Richard Yan de water for Al Olson Van Hare .amis and coverages necessary (o reconstruct the RFP fip
ilamath National Forest map series 1o be used as & template for KNF basinwade
Fort Jones, CA planning effort.
AlJaey kbstm 100 streams coverage with anaotation.
6/15/98 Dave Webb Van Hare {2) working maps 0 support Shasta subbasin bvdro hardeopy maps
Shasta CRMP coordinator clean-up effort. North and South halves of Shasta subbasin.
P98 Bob Rohde Van Hare { 1) Set of DO CDs covering Middle Klamath Subbasin (17 Clxs
Karak Tribe of Caltfornia along with brief demonstration of Klamath ArcView projedt
Middle Klamath Subbasin Planning effort and use of DOOOs (Scott Quinn and Apnil Trippy
T/1798 Task Force and TWG members Van Hare {24 GIS Status report binders, including sample maps, (24} Report Binders
progress report and Klamath Basin ArcView Project and {24y Cs
GIS Data Layers v1.1 on CD-ROM. Bob Rohde
distributed and gave a report to the Task Foree.
7/15098 Jennifer Silveira Van Hare {13 Set of DOOCQ CLs for the Middie Kiamath Subbasin {17 CDs
USFWS - KREWO
Yreka
1598 Gary Emery, GIS Analyst Van Hare (2} CDs of DO(O()s from Six Rivers and Shasta-Trinity () CDs
Forestry Division, Natural Resources Department
Hoopa Valley Tribal Council
8/1/98 Dave Webb Van Hare (3} CDs -~ completing set of DOQQs for the Shasta {3 CDs
Shasta CRMP Coordinator
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Shastas CRMP Coordinator

Van Hare

{23 workng maps {revised) for the Shasta hvdre clean-up

{4) hardeopy maps

project

{1} Hoppy disk

Alse 1y Autocad iles depicting parcels imevark

converied 10 shape Hle format

2.3 PLSS limework for Siskivou county in shape Gle format

#1508 Jeonifer Silvesra Yan Hare {1} Set of Cs for the Salmon River Subbasin (8 Uix) (18 CDs
USFWS - KRFWO {1} Set of T fr the Lower Klamath Subbasin {7 CDs)
Yrekn Remaining 3 Chs to complete DOOO) Coverage for the
Shasta subbasin.
9/ 1198 Jim Villgponteaux via Will Harhing Van Hare {13 Set of DOCK) CD3 for the Salmon River Subbasin {8y Clds
Salmon River Restorabion Counett
971798 Tony {YRourke Van Hare {17 Set of DO CDs for the Lower Klamath Subbasin (N Chs
Yurok Tribe of Cabifornia {1) Klamath Hasin AreView Project v1 i (oD
(1) Wildiife Habitat Map and Database for the OR-CA (Hh
Klamath Bioregon v1 Oa
11745/98  Dave Webb Van Hare 4 copies of Shasta Landsa! Image map lo support 8 hardeopy maps

Shasta CRMP Coordinator

subbasin planning,

4 copies of Shasta subbasin with ownership, roads and

mast current version of Shasta bydro layer
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Appendix C

Approved Outline for Subbasin Action Plans



Klamath River Basin Fisheries Task Force
Subbasin Action Plan Outline
October 13, 1997

Preface: Restoration Program Information: Goals, Task Force Authority, Basin Map

I. Introduction: Describe subbasin planning process and why the Plan is needed; Uses of the Plan
{same for all subbasins)

[1.  Subbasin Introduction

A. Background -Subbasin map; Stakeholders/resource users; cultural and resource history, ete.
B. Current Status of Watershed Conditions (Including limiting factors, data and restoration

needs)
1. Geology (landslides, background geology. and geomorphology)
2. Fish (fish species, population dynamics, and fish habitat)
3. Hydrology
4. Vegetation
5. Fire
6. Land Uses (agriculture, forestry, mining, roads, ownership, dams, diversions,
municipal, hydropower)
7. Wildlife
8. Urban
9. Cultaral

10. Present water rights and fish protection laws (appendix?)
1 1. Education/Cooperation
12. Current Environmental Baseline Matrix

111. Subhasin Objectives
Integration of Background and Current Status Information (Example: On Shasta River historic
records indicate >80,000 fish. Currently, 3,000. Objective: Increase falkhinook to a
minimum of 5,000 over the next 5 years.)

1V. Actions
A. Matrix Description
B. Matrix Elements;
Priority Level, Project, Estimated Costs, RFP Possible, Comments

Glossary of Terms

Appendices

. Subbasin Contacts -Interested Parties; Former Contractors; Agencies; Roles of Contacts

. RFP Process Information

. Other Funding Sources

. Additional Subbasin Information Sources

. List of Surveyed Streams -Would include information provided by cooperators 1.e. types of surveys
and who to contact

. Expenditure of RFP Project Funding by Project Category

. Pertinent Regulation Information

. Life Histories of Fish Species

. Work Plan (includes timeline, etc.)

Lh e L b o—
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Appendix D

GIS Presentation given to TWG —~ March 1998



Background:

In 1994 the Technical Work Group (TWG) of
the Klamath River Basin Fuheries Task
Force (KRBFTE) contracted with Humbeldi
Siate University (HSL) to assemble and
develon Geographie Information Svstem
((3i8) digital data Javers in support of
fisheries restoration planning in the
Klamath River Basin.

Basic Objectives:

o Provide GIS research and spatial data products

required by the TWG

o Work with the TWG in analyzing and
disseminating information related to Klamath
River Basin fisheries restoration projects

« Provide general support and documentation of
TW(3 activities, particularly subbasin planning
efforts

« Coordinate transfer of GIS data layers among
cooperating entities, inciuding CRMPS

Past Progress: FY95-97

Compilation of basinwide GIS Javers

« Waterbodies (1:H00k)

» Watershed Boundaries: USGE HUCS &
Calwater Planning Watersheds (1:100k)

o Hydrography (1:100k)

o Mines (US Bureau of mines 1:100K)

o Transportation {1:100k)

« Cities (1:100k point and polygon covers)

o County Boundaries (1:100k)

Past Progress FY95-97:

Compilation of basinwide GIS data layers

» Ownership / Administrative Units (1:100k}

e USGS Quad Indexes 1:24k, 11100k, &
1250k

« Public Land Survey System (Township,
Range, Section lines at 1:100k)

s USGS Digital Elevation Models (DEMs)
joined for Klamath Basin (90m cell size).

o KRBFTF Restoration Projects Database
developed

Past Progress FY95-97:

« Annotation of Streams (1:100k) for the Klamath Basin
Below Iron Gate Dam

« Improving attribution of River Reach Files (1:100k
streams)

« Maintenance of KRBFTF Restoration Projects Database

Composition of Subbasin Maps in support of the RFP
process

L]

Composition of maps in support of TWG Flow Stady
Seoping and USGS Modeling efforts.




Conclusions from FY97 annual report

s The merease in meeting {requency has
taken time away from GES efforts

» Data development, research, and analysis
efforts w support of the Restoration
Program have suffered as a result

« Clear priorities nged to be established by the
TWG o order For them o get the most out
of ther relationship with HEU

Establishing prionities for FY98

Phase |
Plevsion amd anguire homogenons bass le tn preparsiion for
TWO modeling, G135 analyeis and subbasin restoration planmig
Phase 111
13 Meet TWG IR, subbasin strategio planning, modeling, and
other GS needs

2 3 Bistribte bomogenous GIE layoers st the subbesin level and
provide traming
Phase 11
1) Applied TWG Restorstion Plapning

2.3 Wark with subbasing to help than moet therr local G158 needs ‘

Phase 1 Tasks:

15 Asserhbiéréa:c.ﬁ'ii; availahle base E“a'_ve:m and subset for each of
the restomtion planning subbasing

2.} Acquire availsble digital imagery {D0O0QQs), convert 10 a Tormat
that is consistent with the georeferencing standards of the
existing TWG GIS database apd archive on CD-ROM

3.) Continue working to improve atiribution of existing 1:100K
hydrography tayer for the Shasta subbasin

4.} Weork to obtain or build a seamless Digits] Blevation Model
(IDEM) for the subbasias below fron Giate Dam (30m oell sized

5.3 Mrintain and update the KREFTF restoration projects database ©

6.) Devise a protocol for TWG members and cooperators to reques
GIS datasets and nitial training

Lower Klamath
from Landsat

Klamath Basin
[andsat TM
Mosaic (1994)




